The accuracy and variability of a new microcomputer photoreflectance heart rate monitor (Computrainer, RacerMate Corp.) and a portable telemetrized microprocessor heart rate monitor (Vantage XL, POLAR USA) were compared against direct EKG measurements in a laboratory setting. Fifteen subjects (8 females, 7 males) of varying levels of fitness were studied at state exercise while riding on an electromagnetically braked bicycle ergometer. Recovery heart rates were also recorded for significant differences between values at rest, recovery and at each workload between the three measuring devices. Pearsonproduct moment correlation coefficient values ranged from 0.94 to 0.99. Thus, the three measuring devices proved equally aerobic activity. This study shows that the performance of the Coraputrainer photo-reflectance monitor is as accurate as direct EKG measurements.
This breakthrough technology of improved photoelectric emitter-detector and algorithm calculations of heart rate by the microcomputer combines convenient, comfortable and inexpensive ear lobe sensor monitoring equal to The study was designed to examine gender differences in running economy. The subjects were 12 male (25.9 ± 5.3 yrs, 63.8 ± 6.9 ml-kg-'-min"1) and 12 female (24.8 ± 2.3 yrs, 53.7 ± 4.5 ml-kg^-min"1) endurance-trained runners. The males were significantly taller, heavier, and had less percent body fat (BF(%)) (p < .01) man the females. The males trained at a significantly faster pace than the females, but the groups were not significantly different in years of running experience and distance trained per week (km) (DT) (p > .01). The running economy test wa.s performed on a level treadmill at speedsof 160,215, and 267 m-min"1 for 6 min at each speed. After die 267 m-miiv1 stage, speed was maintained and the grade was raised 2% e very 2 min until volitional exhaustion. The males had a significantly greater absolute (L-min'1) and relati vc (ml-kgB W"1 *m in" 'JVO^ max than the females (p<.01), but maximal heart rate (HR max) and VO2 max controlled for fat-free weight were not significantly different (p > .01). Analysis of covariance with repeated measures was utilized to test for gender differences in submaximal VO., at 160 and 215 m-min"1 with VO2 max, BF(%), and DT as covariates. No comparisons were made at 267 m-min ' because all but one female experienced a maximal effort during this stage. No gender differences were found with submaximal VO, at I60and215m-min"1 with the effects of the covariaies partialed out (p> .01). In conclusion, no differences are expected in the aerobic demand of running at 160 and 215 m-min'1 between male and female runners when the effects of VO2 max, BF(%), and DT are removed. The purpose of this study was to develop a regression model to predict maximum heart rate (HRmax) from basic sociodemographic variables and to compare it with the 220-age rule of thumb. Data were obtained from 635 adults of all ages, gender, and physical activity levels, rigorously tested for maximum aerobic capacity. HRmax was found to be significantly correlated (p<.05) to age, tobacco use in the past, current tobacco use, and self-reported physical activity. There was no evidence of a difference in HRmax between males and females (p=.997). Several significant (p<.00005) linear regression models involving these variables were developed, but their ability to explain the variation in HRmax was only slightly better than a model that relied on age alone. Based on Rv alues, the age model was able to explain 44.9% of the variation in HRmax, compared to 48% when using the most complicated model. The 220-age rule of thumb also gave an r^ = .449 (44.9%), but the average estimate was biased (-8 beats per minute |bpm]). Individual estimates were highly inaccurate: 50.5% of the predicted values were off by > 10 bpm, compared to 27.6% with our simplest model based on age alone. Furthermore, both the 220-age rule and our regression models were very poor predictors when applied to ten-year age subgroups. It was concluded that in spite of a significant correlation between HRmax and other variables, regression models based on these variables are highly inaccurate in the prediction of individual HRmax values. Therefore, the practice of relying on them for individualized exercise prescription and as a criterion for graded exercise test termination is not warranted. The purpose of this study was to determine if acute blood pressure reductions occurred following dynamic exercise conducted at the same intensity (70% of V02 max) for different durations (20, 40 and 60 mins). Subjects were eight trained (mean V0?max= 47.6 ml/kg/min), normotensive (110.4/72.3 mm Hg.) females (mean age=30.2 yrs., mean wt.=58.7 kg., mean ht=165.6 cm,). Subjects reported to the lab (20, 40 and 60 mins of exercise) in random fashion. Treadmill speed and grade were established to yield the appropriate intensity for each subj. All systolic (SBP) and diastolic (DBP) blood pressures were measured by the same individual according to AHA guidelines. Prior to each exercise bout, subj had BP measured every 5 mins for a 20 min period. Following each exercise bout, subj sat quietly for a 3-hr time period. Variables were measured every 5 mins for the first 30 min period followed by each 15 mins of the total recovery. An ANOVA was used to assess differences due to duration. The mean _+ SD (SBP/DBP, mm Hg.) from pre-exercise to 1, 2 and 3 hrs post-exercise are: There were no significant differences between the 3 pre-exercise measurements, Additionally, no significant differences were found among the 3 durations. However, the combination of a 70% intensity and either a 20, 40 or 60 min duration yielded a similar reduction in both SBP and DBP following dynamic exercise.
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,Q QUANTIFYING LIFETIME PHYSICAL ACTIVITY IN FEMALES
Alekel L, Clasey J, Fehling P, Stillman R. University of Illinois, Urbana, IL _ Quantifying lifetime physical activity from questionnaires is somewhat subjective and time-consuming. The purpose of this study was to develop a practical, semiquantitative computerized method of analyzing lifetime participation in physical activities to estimate kcal expenditure. A computerized method was compared to a previously used, more subjective method using the same questionnaire data. Calculation of lifetime physical activity of 40 female subjects (ages 14 -82) was modeled after the Paffenbarger method, classifying activities as light, vigorous, or a mixture of both (5, 10, or 7.5 kcal/minute, respectively). Subjects were asked about main types of physical activity during their lifetime, the number of weeks/yr, times/wk, minutes/session, and years of participation. Based on this information, kcal expenditure for each activity was calculated and then summed to provide an estimate of cumulative lifetime kcal expenditure (cumkcal). In addition, each weekly kcal expenditure was multiplied by the number of years of participation/age and then summed to provide an age-adjusted, lifetime weekly average (agelifekcal), allowing a comparison between subjects of different ages. The subjective method involved four experienced independent observers who ranked the lifetime activity of 40 subjects 1 through 5 (0.5 point increments) -from very low to very high activity. An overall average from the four raters was computed, rank ordered and correlated to the rank ordered computerized calculations using the Spearman rank correlation coefficient analysis. Results indicated relatively high correlation/ between the subjective and computerized methods of activity assessment (observe! average vs cumkcal: r = 0.811; observer average vs agelifekcal: r = 0.876J. This demonstrates that the computerized method of assessing lifetime physical activity for females compares well with the previously used more subjectivm ethod. The computerized method removes some of the subjective decision-^, making, requires less time for analysis, provides two very distinct estimates of kcal ' expenditure (cumkcal and agelifekcal), yet achieves similar results.
'
Abstract
The purpose of this study was to develop a regression model to predict maximum heart rate (HRmax) from basic sociodemographic variables and to compare it with the 220-age rule of thumb. Data were obtained from 635 adults of all ages, gender, and physical activity levels, rigorously tested for maximum aerobic capacity. HRmax was found to be significantly correlated (p<.05) to age, tobacco use in the past, current tobacco use, and self-reported physical activity. There was no evidence of a difference in HRmax between males and females (p=.997). Several significant (p<.00005) linear regression models involving these variables were developed, but their ability to explain the variation in HRmax was only slightly better than a model that relied on age alone. Based on R2 values, the age model was able to account for 44.9% of the variation in HRmax, compared to 48% when using the most complicated model. The 220-age rule of thumb also gave an r2 = .449 (44.9%), but the average estimate was biased (-8 beats per minute [b * min~l]). Individual estimates were highly inaccurate: 50.5% of the predicted values were off by 10 b * min-1 or more, compared to 27.6% with our simplest model based on age alone. Furthermore, both the 220-age rule and our regression models were very poor predictors when applied to ten-year age subgroups. It was concluded that in spite of a significant correlation between HRmax and other variables, regression models based on these variables are highly inaccurate in the prediction of individual HRmax values. Therefore, the practice of relying on them for individualized exercise prescription and as a criterion for graded exercise test termination is not warranted.
1 Purpose The convenfional rule of thumb for prediction of maximum heart rate, 220 -age, is widely used for exercise prescription and testing, despite some known inaccuracies. This is very likely due to the inherent simplicity in the calculation. This study intended to develop a regression model to predict maximum heart rate from basic sociodemographic variables normally available to coaches, instructors and clinicians. To be of any use, this regression model should be simple, and show more accuracy in the prediction of individual heart rates. 
«3 Methods
Multiple regression analysis techniques were used to develop a prediction model for maximum heart rate. New and conventional models were evaluated using residual analysis.
Upon arrival at the Laboratory, subjects filled out a background information form. Age, gender, tobacco use (past and present), and habitual level of physical activity (sedentary, low, moderate, high), were tabulated from this form. Maximum aerobic capacity was measured last, after a pulmonary evaluation, anthropometric measurements and underwater weighting. Resting heart rate, blood pressure, and twelve-lead ECG were obtained in a supine position prior to the graded exercise test.
VO2max was tested on a motorized treadmill, following a free protocol of progressive speed and inclination. Subjects breathed ambient air through a mouthpiece, and expired gases were analyzed on-line on a Sensormedics 2900 Energy Expenditure Unit. Respiratory exchange ratio (RER), ventilation rate, oxygen consumption (VO2), and heart rate were monitored throughout the test. A test was considered maximal only if it fulfilled two of three criteria: RER>1.20, maximum heart rate within 10 beats per minute of the age-predicted maximum, and a "considerable" increase in the ventilation rate. Conventional criteria were used for early termination of a test due to ECG abnormalities. Maximum heart rate was defined as the highest sinus or atrial rate (average of two sets of three consecutive beats) obtained from the ECG strip during the last minute of exercise.
Multiple regression analysis (stepwise regression) was performed using SPSSX on a mainframe computer, with maximum heart rate as the dependent variable, and age, gender, physical activity level, current tobacco use, former tobacco use, height, and weight as the potential predictor variables. Different subsets of variables were used in the model one at a time. Special variables were defined to try to improve the model as suggested by results from residual analyses: agegrp (age group by decades), hipa (1 if self-reported physical activity level is 1,0 otherwise), tobaco (1 if current smoker, 0 otherwise).
Correlations between _ 1 single basic variables IvGSUltS and HRmax are small, except for age. There was no evidence of a difference in HRmax between males and females (p=.997). 
/ ReSUltS
The conventional 220 -age calculation also resulted in a considerably wide distribution of the residuals: 50.5% of the predicted values were off by 10 beats * min-1 or more. Our simple model did not do much better (27.6%), considering the regression coefficients attempt to minimize the summation of squared residuals. The problem seems to be more pronounced in the older subjects. 
